The vibronic ground state rotational spectra are reported for the 79 Br-and 81 Br-species of 2-Bromofurane and 3-Bromofurane. Both fi a and ^&-type spectra were observed. The small inertia defects confirm that the equilibrium configurations are planar. From the nuclear quadrupole coupling tensors it may be concluded that ^-contributions to the C-Br bonds are smaller than in the Halobenzenes.
Introduction
We started our investigation of the rotational spectra of the Bromofuranes because of our interest in substituent effects on the magnetic properties of small aromatic molecules. In the following we present the analysis of the pure rotational spectra of the Bromofuranes in their vibronic ground states. Such an analysis is the prerequisite for a subsequent rotational Zeeman effect study. The rotational constants and Bromine nuclear quadrupole coupling constants so obtained provide some information on the molecular structure and make it possible to judge the amount of double bond character present in the C-Br-bond.
Experimental and Data Analysis
2-Bromofurane and 3-Bromofurane were obtained from EGA-Chemie, Steinheim, West Germany. The pure compounds are colourless liquids with boiling points of 102 °C (p = 744 Torr) [1] ) and 102.5 °C (p = 745 Torr) [1] ) respectively. If stored at room temperature they slowly turn brownish due to oxidation products. They were used after a vacuum distillation without further purification.
The spectra were recorded with a standard Hughes-Wilson type [ coupling, and with several low frequency vibrations present in the molecules, the spectra are dense and population distribution over many low energy states leaves comparatively little absorption intensity in the individual rotational transitions. In addition each spectrum actually consists of two, one arising from the interaction of the electric field vector of the incident microwave radiation with the a-component of the permanent molecular electric dipole moment and a second arising from its interaction with the 6-component (c-axis perpendicular to the molecular plane). From vector addition of the experimental electric dipole moments of Furane [3] and Bromobenzene [4] see Figure 1 , the a-type spectra may be estimated to be stronger by a factor on the order of 20 if compared to the 6-type transitions. Thus the assignment of the spectra was accomplished in a two step procedure. First the a-type spectra were predicted from rotational constants calculated under the assumption of an undistorted Furane ring [5] and a C-Br distance of 1.85 A taken from Bromobenzene [6] . Although this prediction proved rather crude, it was possible to assign the a-type transitions on the basis of their typical quadrupole hyperfine patterns (see Figs. 2 and 3) and from the selfconsistency of the corresponding least squares fit. We confirmed the assignment by microwavemicrowave double resonance experiments [7] using the setup shown in Figure 4 . From the fit of the rotational constants and quadrupole coupling constants to the observed a-type frequencies accurate B and C rotational constants and less accurate A rotational constants were obtained which could be used to reduce the uncertainties in the predicted frequencies of the weak 6-type transitions. In the second step the 6-type transitions were searched and assigned. Again we used the microwave-microwave double resonance technique to filter the weak /if,-type transitions from the djungle of weak fi a - type absorptions originating from molecules in high-J-states or from molecules in excited vibrational states. In these experiments we typically set the signal frequency on top of a well known a-type transition in the Ku-frequency band while the strong X-band pump radiation was slowly swept over the region where the corresponding /^-type transition was suspected to reside (see insert on Figure 4 ). Five (Zb-type transitions were identified unambiguously this way for each isotope, sufficient to derive accurate values for all rotational constants and molecular quadrupole coupling constants. The complete listings of observed frequencies are given in Tables 1 and 2 (2-Bromofuranes)  and Tables 3 and 4 2 ) and nuclear quadrupole coupling constants (MHz) of the two isotopic species of 2-Bromofurane. Only | Xab | is determined from the hyperfine splittings, but a positive sign would correspond to an eight degree tilt between the C-Br-bond and the principal axes system of the quadrupole coupling tensor which appears highly unlikely. The experimental uncertainties correspond to one standard deviation of the least squares fit to the frequencies listed in Tables 1 and 2 Table 6 ), the individual structural parameters should not be taken too seriously in view of the severe restraints imposed on the optimization procedure. Figure 6 ). The numerical calculations were carried out at the Computer Center of the University of Kiel.
2-Bromofurane

